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EFCO2, FF Emission factor of fossil fuel 
substituted  
NCVBF Net calorific value of biofuel
ηBF/FF Engine efficiency ratio biofuel/fossil fuel
 
 
      
Year No ha Oil/Year
FCBF,y Fuel 
consumption 
of biofuel for 
substitution
of fossil fuel 




































of biofuel for 
substitution 
of fossil fuel 
in year y (t) 
 14,683 10,000 29,366
 29,366 20,000 58,732
 44,049 30,000 88,097
 58,732 40,000 117
 73,415 50,000 146,829
 88,097 60,000 176,195
 102,780 70,000 205,561
 117,463 80,000 234,927
 132,146 90,000 264,292
 146,829 100,000 293,658

























2. Raw data for Project emission (fossil fuel) calculations 
PEFF,I, y= FCi,y * NCVi *  EFCO2 e,i   t CO2 eq 
FC
 i, y  Fossil fuel consumption of type i within the project boundary in year y (Per oil produced) tonnes 
FC
 i, y  Fossil fuel consumption (Thermopac) (per tonne of biodiesel produced) 0.005  tonnes 
NCVi Net calorific value of fuel type i 0.04333 TJ/tonne  
EF CO2 e,i Carbon dioxide equivalent emission factor of fuel type i, IPCC default values will 
be used according to fuel type 
74.1 tCO2/TJ 
 
Scenario 1     Motorcycle (Ton/year) Buldotzer (Tonnes/year) Thermopac   
Year Biofuel 
produced 
No ha Tonnes of fossil fuel used 
by Motorcycle 
(Ton/year) 
Tonnes of fossil fuel used by  
Buldotzer (Tonnes/year) 
Tonnes of fossil fuel 
used in Thermopac 
Project emissions 
related to consumption 
of fossil fuel 
1 5,000 2,000 360 6.0 25 1,255 
2 10,000 4,000 720 6.0 50 2,492 
3 15,000 6,000 1,080 6.0 75 3,728 
4 20,000 8,000 1,440 6.0 100 4,964 
5 25,000 10,000 1,800 6.0 125 6,200 
6 30,000 12,000 2,160 6.0 150 7,436 
7 35,000 14,000 2,520 6.0 175 8,672 
8 40,000 16,000 2,880 6.0 200 9,908 
9 45,000 18,000 3,240 6.0 225 11,145 
10 50,000 20,000 3,600 6.0 250 12,381 
Total 275,000 110,000 19,800 60 1,375 68,180 
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Scenario 2             
Year Biofuel 
produced 
No ha Tonnes used by 
Motorcycle 
(Ton/year) 












1 10,000 2,000 720 6.0 50 2,492 
2 20,000 4,000 1,440 6.0 100 4,964 
3 30,000 6,000 2,160 6.0 150 7,436 
4 40,000 8,000 2,880 6.0 200 9,908 
5 50,000 10,000 3,600 6.0 250 12,381 
6 60,000 12,000 4,320 6.0 300 14,853 
7 70,000 14,000 5,040 6.0 350 17,325 
8 80,000 16,000 5,760 6.0 400 19,798 
9 90,000 18,000 6,480 6.0 450 22,270 
10 100,000 20,000 7,200 6.0 500 24,742 




3. Raw data for Project emission (Nitrogen) calculations 
 
  PE NF,i,y = NF i, j, * (EFN2O_direct, I x (44/28) ) GWP N2O     
NF
 i, j,  Amount of nitrogen in fertiliser type i applied in year y 0.1 tonnes/ha 
EFN2O_direct, 
I 
Emission factor for N2O-N from nitrogen fertiliser type i (B) 0.01  t N2O-
N/t N 





Year No ha Ton 
CO2 
1 2,000 974 
2 4,000 1,949 
3 6,000 2,923 
4 8,000 3,897 
5 10,000 4,871 
6 12,000 5,846 
7 14,000 6,820 
8 16,000 7,794 
9 18,000 8,769 
10 20,000 9,743 




4. Raw data for Project emission (Methanol) calculations 
PE CC, MeOH,y = MI MeOH, y * wciCarbon, MeOH  x (44/12)      
wCarbon,MeOH  Weight fraction of fossil carbon in methanol 0.375 
MI MeOH, y Amount of methanol input to biodiesel production, 
year y 
  
  Tonnes of methanol to produce 1 ton of biodiesel. 0.09 
 
Year No ha Biofuel 
production 
Project emissions related to fossil 
carbon content of methanol input 




Project emissions related to fossil 
carbon content of methanol input to 
biodiesel production in year (Scenario 2) 
1 2,000 5,000 169 10,000 338 
2 4,000 10,000 338 20,000 675 
3 6,000 15,000 506 30,000 1,013 
4 8,000 20,000 675 40,000 1,350 
5 10,000 25,000 844 50,000 1,688 
6 12,000 30,000 1,013 60,000 2,025 
7 14,000 35,000 1,181 70,000 2,363 
8 16,000 40,000 1,350 80,000 2,700 
9 18,000 45,000 1,519 90,000 3,038 
10 20,000 50,000 1,688 100,000 3,375 
Total   275,000 9,281 550,000 18,563 
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5. Raw data for Project emission (Ship) calculations 
  kilometers miles 
sailed 
Ton CO2 per 
tonne km 
Malaysia (Port Klang) to New Zealand 
(Auckland) 
8,078 5020 0.000013 
Chile (Port Valparaiso) and New Zealand 
(Auckland) 
8,502 5283 0.000013 
EF CO2 e,i Carbon dioxide equivalent emission factor of fuel type i, IPCC default values 
will be used according to fuel type 
74.1 tCO2/TJ 
 
      tCO2-e 








1 5,000 10,000 525.07 552.63 1050.14 1105.26 
2 10,000 20,000 1050.14 1105.26 2100.28 2210.52 
3 15,000 30,000 1575.21 1657.89 3150.42 3315.78 
4 20,000 40,000 2100.28 2210.52 4200.56 4421.04 
5 25,000 50,000 2625.35 2763.15 5250.70 5526.30 
6 30,000 60,000 3150.42 3315.78 6300.84 6631.56 
7 35,000 70,000 3675.49 3868.41 7350.98 7736.82 
8 40,000 80,000 4200.56 4421.04 8401.12 8842.08 
9 45,000 90,000 4725.63 4973.67 9451.26 9947.34 
10 50,000 100,000 5250.70 5526.30 10501.40 11052.60 
Total 275,000 550,000 28,879 30,395 57,758 60,789 
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6. Raw data for Total Project emission 
PEy= (PEFF,I, y + PEBDP, y + PENF, i,y + PE CC, MeOH,y + PEMY-NZ, MY-CH) 
Emissions from Project Emissions related to consumption of fossil fuel 
Emissions from electricity consumption activity 
Emissions resulting from application of nitrogen fertilizer 
Emissions related to fossil carbon content of methanol input to biodiesel 
production in year 
Emissions from ship voyage distance 
 
 
Scenario 1         
Year Project activity emissions 
Fossil fuel Nitrogen Fertilizer Methanol Ship Voyage Total 
1 1,255 974 169 525 694 
2 2,492 1,949 338 1,050 1,388 
3 3,728 2,923 506 1,575 2,081 
4 4,964 3,897 675 2,100 2,775 
5 6,200 4,871 844 2,625 3,469 
6 7,436 5,846 1,013 3,150 4,163 
7 8,672 6,820 1,181 3,675 4,857 
8 9,908 7,794 1,350 4,201 5,551 
9 11,145 8,769 1,519 4,726 6,244 
10 12,381 9,743 1,688 5,251 6,938 
Total 68,180 53,586 9,281 28,879 38,160 
 
 149 
Scenario 2         
Year Project activity emissions 
Fossil fuel Nitrogen Fertilizer  Methanol Ship Voyage Total 
1 2,492 974 338 1,050 1,388 
2 4,964 1,949 675 2,100 2,775 
3 7,436 2,923 1,013 3,150 4,163 
4 9,908 3,897 1,350 4,201 5,551 
5 12,381 4,871 1,688 5,251 6,938 
6 14,853 5,846 2,025 6,301 8,326 
7 17,325 6,820 2,363 7,351 9,713 
8 19,798 7,794 2,700 8,401 11,101 
9 22,270 8,769 3,038 9,451 12,489 
10 24,742 9,743 3,375 10,501 13,876 




7. Raw data for Emission reduction calculations 
          Price CERS       
Scenario 1       15 1 NZ= 2.23 
RM 






sources of GHG 

















1 14,683 863 13,820 207,306 0.21 0.09 72.56 0.15 
2 29,366 1,725 27,641 414,613 0.41 0.19 145.11 0.29 
3 44,049 2,588 41,461 621,919 0.62 0.28 217.67 0.44 
4 58,732 3,450 55,282 829,226 0.83 0.37 290.23 0.59 
5 73,415 4,313 69,102 1,036,532 1.04 0.46 362.79 0.74 
6 88,097 5,175 82,922 1,243,824 1.24 0.56 435.34 0.88 
7 102,780 6,038 96,742 1,451,130 1.45 0.65 507.90 1.03 
8 117,463 6,901 110,562 1,658,437 1.66 0.74 580.45 1.18 
9 132,146 7,763 124,383 1,865,743 1.87 0.84 653.01 1.32 
10 146,829 8,626 138,203 2,073,050 2.07 0.93 725.57 1.47 
Tota
l 




Scenario 2               
Year Estimated 
emissions by 
sources of GHG 

















1 29,366 1,388 27,978 419,673 0.42 0.19 146.89 0.30 
2 58,732 2,775 55,956 839,346 0.84 0.38 293.77 0.60 
3 88,097 4,163 83,935 1,259,019 1.26 0.56 440.66 0.89 
4 117,463 5,551 111,913 1,678,691 1.68 0.75 587.54 1.19 
5 146,829 6,938 139,891 2,098,364 2.10 0.94 734.43 1.49 
6 176,195 8,326 167,869 2,518,037 2.52 1.13 881.31 1.79 
7 205,561 9,713 195,847 2,937,710 2.94 1.32 1,028.20 2.09 
8 234,927 11,101 223,826 3,357,383 3.36 1.51 1,175.08 2.38 
9 264,292 12,489 251,804 3,777,056 3.78 1.69 1,321.97 2.68 
10 293,658 13,876 279,782 4,196,729 4.20 1.88 1,468.85 2.98 





8. Raw data for Capture calculations 
 






















  1 2,000 50 6 11.76   
1 2,000 4,000,000 100,000 11,932 200   
2 4,000 8,000,000 200,000 400 400   
3 6,000 12,000,000 300,000 2,400 2,400   
4 8,000 16,000,000 400,000 8,000 8,000   
5 10,000 20,000,000 500,000 20,000 20,000   
6 12,000 24,000,000 600,000 48,000 48,000   
7 14,000 28,000,000 700,000 98,000 98,000   
8 16,000 32,000,000 800,000 320,000 320,000   
9 18,000 36,000,000 900,000 594,000 594,000   
10 20,000 40,000,000 1,000,000 1,000,00
0 








  No 
hectares 
    
      
1 2,000 0.1 200 
2 4,000 0.1 400 
3 6,000 0.4 2,400 
4 8,000 1 8,000 
5 10,000 2 20,000 
6 12,000 4 48,000 
7 14,000 7 98,000 
8 16,000 20 320,000 
9 18,000 33 594,000 
10 20,000 50 1,000,000 
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